**BACKGROUND:** Uncontrolled inflammatory response during wound healing leads to aberrant repair. Administration of cells/cell factors capable of screwing polarized macrophages toward the anti-inflammatory M2 has shown a favorable prospect to the treatment of inflammatory diseases.^1^ Studies have reported that adipose-derived stem cells (ADSCs) have an immunoregulatory effect and improve cutaneous wound healing, but the therapeutic effect on impaired wound still needs to be enhanced. Previously, we found that mechanical stretch preconditioning could enhance the cellular viability and secretion function of ADSCs in vitro. However, it is unknown whether mechanical stretch preconditioning could enhance the immunoregulatory effect of ADSCs on impaired wound healing. The aim of our study is to investigate whether mechanical stretch preconditioned ADSCs could regulate macrophage polarization and improve impaired wound healing.

**MATERIALS AND METHODS:** Mouse ADSCs were obtained and divided into 2 groups: stretched ADSCs (ms-ADSCs) and nonstretched ADSCs (con-ADSCs). Cyclic mechanical stretch (10%, 12 hours, 0.5 Hz) was applied by the Flexcell FX-5000 system. The ms-ADSCs or con-ADSCs were cocultured with murine macrophage RAW264.7 cells with/without LPS or interleukin (IL)-4 stimulation for 24 hours, respectively. Then M1 markers (iNOS, tumor necrosis factor \[TNF\]-α, and IL-6) and M2 markers (Arg-1, CD2016, and IL-10) were determined by reverse transcription-quantitative polymerase chain reaction. Eight-millimeter diameter full-thickness excision wounds were made on the dorsal skin of db/db diabetic mice as a delayed wound healing model. Intradermal injections of 5 × 10^6^ ms-ADSCs or con-ADSCs around wound margins were conducted at 2 days postinjury. Histologic studies were performed, and the proinflammatory cytokines (TNF-α, IL-1β, and IL-6) and prohealing cytokines (IL-10, VEGF, and insulin-like growth factor-1) were observed by immunohistochemistry. The M1/M2 polarization in vivo was further evaluated by iNOS/Arg-1 immunofluorescence via confocal microscopy.

**RESULTS:** The iNOS, TNF-α, and IL-6 mRNA levels of RAW264.7 cells were significantly reduced after coculture with ms-ADSCs than con-ADSCs, whereas the Arg-1, CD2016, and IL-10 mRNA levels reversed. In addition, histologic studies and immunohistochemistry showed that ms-ADSCs treatment significantly accelerated impaired wound healing and reduced inflammatory response characterized with lower expression of TNF-α, IL-1β, and IL-6 and higher expression of IL-10, VEGF, and insulin-like growth factor-1 in the wound. Besides, ms-ADSCs treatment led to a decrease of M1/M2 ratio based on the iNOS/Arg-1 immunofluorescence.

**CONCLUSION:** Mechanical stretch preconditioning enhanced the ADSCs-guided macrophage polarization from M1 to M2, and mechanical stretch preconditioned ADSCs improved impaired wound healing.
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